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C onsiderable research over the past 2 decades has focused on elucidating risk factors for prolonged painrelated disability. 1, 2 The impetus for much of this work has been the hope that the identification of significant risk factors for prolonged disability might facilitate the development of strategies for the primary or secondary prevention of pain-related disability. 3 The typical paradigm used in this area of research is one in which presumed risk factors are assessed at one point in time, and indices of pain-related disability are assessed at a later point. 1, 4, 5 Analyses then address which of the factors initially assessed prospectively predict disability outcomes. The outcome of this research permits the compilation of risk factors for chronic disability. Reviews of risk factor research are often used as the basis for social and health policy. 1 The extant literature reveals marked differences in approaches to the assessment of disability. The most commonly used indices of disability are self-report measures such as the Rolland Morris Disability Questionnaire, the Owestry Disability Questionnaire, or the Pain Disability Index. 6, 7 On these questionnaires, respondents are asked to make judgments about their ability to successfully complete various domestic, recreational, or occupational tasks. The second most commonly used index of disability is return to work.
In research in which all participants were off work at the time of initial assessment, return to work is used as an indicator of a reduction in disability; continued sick leave is viewed as an indicator of lack of change in level of disability.
Examination of recent reviews of risk factors for prolonged disability reveals that a distinction between self-report measures of disability and return-to-work status is rarely made in the literature. 1, 8, 9 The assumption guiding reviews of this literature is that self-report measures of disability and return-to-work status essentially measure the same thing. However, there are grounds for arguing that self-report measures of disability and return-to-work status tap very different processes, and differences between these can have a major impact on the results of risk factor analyses. This article addressed whether a different pattern of findings emerged depending on whether the outcome variable was a self-report measures of disability or return-to-work status.
Self-Report Measures of Disability
To date, several self-report measures of disability have been developed. 10 -12 The format is similar across measures. Essentially, respondents are asked to rate their level of disability for different types of life activities. Respondents' ratings are calculated to yield a composite score, the magnitude of which is intended to reflect severity of painrelated disability.
There are several advantages to the use of self-report questionnaires of disability. They are relatively inexpensive and easy to administer and score, thus facilitating their inclusion in research protocols. In addition, self-ratings of disability permit examination of variations in disability when more objective indices such as return to work are not available or not relevant (ie, as in postretirement populations). A limitation of self-report questionnaires is that respondents might differ in their understanding or interpretation of questionnaire items, thereby introducing bias or error variance. Another major limitation of self-report questionnaires is that they are susceptible to willful distortion, which can be a significant drawback if the questionnaires are administered under conditions in which there might be incentives (eg, compensation) for certain forms of self-presentation (eg, disability). 13 
Return-to-Work Status
Numerous investigations have been conducted on cohorts of individuals who are off work as a result of injury or illness. 1, 14 In these studies, disability is construed as a dichotomous variable in which return to work reflects the absence of disability and prolonged sick leave reflects ongoing disability. The advantage of return to work as an index of disability is that it can be obtained from administrative databases and unlikely to be influenced by reporting biases. A disadvantage of returnto-work indices is that they can only be applied to individuals who were employed prior to disabling injury or illness. Moreover, many indices of return-to-work status do not capture the essential complexity of the return-to-work process such as absenteeism rate, modified work, work retention, or temporary assignments. [15] [16] [17] Another disadvantage is that the dichotomization of disability reduces statistical power to detect influences on disability unless they are associated with substantial effect sizes. Finally, the probability that return to work can be influenced by numerous variables (eg, availability of preinjury employment, employment marketplace, and seasonal variations in employment opportunities) that may be completely unrelated to an individual's level of disability.
The Present Research. To make informed decisions about the measure of disability most appropriate to a research question, it is necessary to conduct research elucidating the particular characteristics of these measures and the influence of the characteristics on research outcomes. The primary goal of the present study was to compare the outcome of risk factor analysis when self-report measures of disability and return-towork status were used as outcome variables.
The present study was a secondary analysis of data collected through the course of a treatment program for injured workers experiencing painrelated disability. Individuals who participated in this treatment program were assessed on four psychologic risk factors at the beginning of the 10-week program, midway through treatment, and at treatment termination. The psychosocial risk factors assessed were pain severity, pain catastrophizing, fear of movement/reinjury, and depression. A selfreport measure of disability and return to work were used as outcome variables. The central question addressed was whether the profile of psychosocial risk factors varied as a function of whether a self-report measure of disability or return-towork status was used as the outcome variable.
Materials and Methods

Participants
The study sample consisted of 255 participants (119 women, 136 men) claimants of the Workers Compensation Board (WCB) of Nova Scotia who had been consecutively referred to a community-based secondary prevention program. Individuals were considered candidates for the rehabilitation program if they were off work for a least 6 weeks for back injury and showed evidence of at least one "yellow flag" (eg, emotional distress, pain as primary limiting factor to return to work identified at pretreatment). All participants had sustained soft tissue injuries in an occupational incident and were off work at the time of the initial assessment. The mean age of the sample was 41.4 years (standard deviation
[SD], 8.9). The mean duration of work absence was 30.7 weeks (SD, 26.2). Table 1 provides an overview of sample characteristics.
Procedure
All participants were enrolled in the Pain Disability Prevention Program (PDP). The PDP program is a 10-week standardized cognitivebehavioral intervention that aims to maximize physical activity involvement and reduce psychosocial risk factors for prolonged disability. 18 Clinicians conducted weekly sessions according to guidelines in the PDP Treatment Manual. 19 Assessments were completed on three separate occasions: pretreatment, midtreatment, and treatment termination. Of primary interest for the purpose of the present study was the relation between pretreatment risk factor measures and disability indices assessed after termination of treatment.
Measures
Risk Factor Measures. Catastrophizing. The Pain Catastrophizing Scale (PCS) consists of 13 items describing different thoughts and feeling related to pain. 20 The PCS has been shown to be internally reliable (coefficient ␣ ϭ 0.87) and to be associated with a variety of pain related outcomes.
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Fear of movement/reinjury. The Tampa Scale for Kinesophobia (TSK) is a 17-item questionnaire that assesses fear of (re)injury as a result of movement. 22 The TSK has been shown to be internally reliable (coefficient ␣ ϭ 0.77) and to be associated with various indices of behavioral avoidance. 23, 24 Depression. The Beck Depression Inventory II (BDI-II) is a commonly used self-reported measure of depression. 25 The BDI-II has been shown to be a reliable (coefficient ␣ ϭ 0.84) and valid index of depressive symptoms in patients with chronic pain and primary care medical patients. 26 -28 Pain severity. The McGill Pain Questionnaire (MPQ) is a useful index of pain severity. 29 The Pain Rating Index of the MPQ consists of 20 groupings of adjectives describing pain experience. The PRI is considered one of the more reliable and valid indices of an individual's pain experience. 30 Outcome Measures. Return to work. Return-to-work status was assessed 4 weeks after termination of the PDP program. Return-to-work information and claim status were obtained from WCB files. Clients were classified as having returned to work if they had returned to full-time preinjury employment or full-time alternate employment and their claim was closed. All other clients were classified as not having returned to work. Return to work was defined as a dichotomous variable resulting from the nature of information contained in the WCB administrative database. When claimants returned to work, their WCB file was closed. No information on work retention after claim closure was available.
Perceived disability. The Pain Disability Index (PDI) assesses the degree to which respondents perceive themselves to be disabled in seven different areas of daily living (home, social, recreational, occupational, sexual, self-care, life support). 12 For each life domain, respondents are asked to provide perceived disability ratings on 11-point scales with the end points 0 ϭ no disability and 10 ϭ total disability. The PDI has been shown to be internally reliable and significantly correlated with more objective indices of disability.
31,32
Results
At 4 weeks posttreatment, 61.6% of the participants returned to work. The mean percentage change in selfreported disability from pre-to posttreatment was a reduction of 27% from the initial score. Thus, both outcome measures showed sufficient variability to perform an analysis of the prediction value of the risk factors measures.
Correlation analyses were performed to evaluate the relation between the psychosocial risk factors at pretreatment (PCS, TSK, BDI-II, and MPQ) and posttreatment indices of disability (return to work and perceived disability). Table 3 presents the result of a hierarchical logistic regression analysis performed to assess whether standardized scores on the pretreatment risk factors measures (PCS, TSK, BDI-II, and MPQ) predicted return to work. 33 Age, sex, and duration of work absence were entered in the first step of the analysis. The results showed that sex and duration of work absence contributed significantly to the prediction of return to work (P Ͻ 0.05). Risk factor measures were entered in a second step and contributed significantly to the prediction of return to work (P Ͻ 0.001). Pain catastrophizing (odds ratio [OR], 0.53; 95% CI ϭ 0.32-0.88) and pain severity (OR, 0.65; 95% CI ϭ 0.45-0.94) at pretreatment contributed significant unique variance in the prediction of return to work. Hosmer-Lemeshow goodnessof-fit test for final model was not significant, indicating that the model effectively fits the data. Table 4 shows the result of a second logistic regression analysis that was performed to examine if risk factor measures predicted perceived disability at posttreatment. Posttreatment PDI scores were dichotomized as high or low on the basis of a median split. Pretreatment PDI scores were entered in the first step of the analysis and contributed sig- 
Discussion
Previous research has proceeded with the assumption that there exists a degree of equivalence between different indices of pain-related disability. As noted earlier, reviews of the literature reveal that self-report measures of disability and return-to-work status are used indifferently. The purpose of the present study was to examine whether different psychosocial risk factor profiles emerged as a function of whether self-report measures of disability or return-towork status were used as outcome measures.
The results of analysis conducted to predict return to work suggest that psychosocial factors are important predictors of outcome. All variables assessed in the present study showed significant zero order correlations with return to work. Logistic regression analysis revealed that pain catastrophizing and pain intensity contributed significant unique variance to the prediction of return to work. These findings are consistent with previous research examining the predictive value of psychosocial factor for return to work. For example, Schultz and colleagues reported that pain severity and perceived health status were significant determinant of return to work. 34 Feuerstein and colleagues reported that pain catastrophizing was a significant determinant of work disability. 35 Severeijns and colleagues reported that pain catastrophizing and pain severity were significant predictors of absenteeism and work disability. 36 Gheldof and colleagues found that pain-related fears were significant determinants of the inability to work in individuals with back pain. 37 Vowles and colleagues found that depression was a significant determinant of return to work after participation in an interdisciplinary pain treatment program. 28 When perceived disability was used as the outcome variable, none of the pretreatment psychosocial variables emerged as significant predictors. Pretreatment-perceived disability emerged as the only significant predictor of posttreatmentperceived disability. Previous research reveals considerable variability in the results of risk factor analyses when self-report measures of disability are used as the outcome variable. The variability in findings across studies can be explained, at least in part, by different analytic approaches. Some studies have used initial risk factor measures to predict, prospectively, follow-up perceived disability scores without controlling for initial perceived disability scores. 38, 39 Studies using this type of design have reported that variables such as pain catastrophizing, fearavoidance beliefs, and pain severity are significant predictors of perceived disability. When initial scores on perceived disability are not controlled, it is not possible to discern whether observed predictive relations are truly prospective relations or whether they represent an artifact of the concurrent relations between risk factor measures and perceived disability.
The results of the present study revealed significant concurrent relations between risk factor measures and initial scores on the measure of perceived disability. Significant zero order correlations were also found between risk factor measures and posttreatment scores on the measure of perceived disability. A regression analysis would have revealed the risk factor measures to be significant predictors of outcome had initial values on the perceived disability measure not been controlled. However, the initial overlapping variance among measures was sufficiently high to completely eliminate any prospective relations. Other investigations have also shown that prospective relations between risk factors and follow up-perceived disability are reduced or eliminated completely when initial perceived disability scores are statistically controlled. 4, 40, 41 The pattern of results obtained in the present study strongly suggests that measures of perceived disability are more likely to reflect psychosocial processes rather than a reflection of abilities and limitations. An individual's rating of his or her ability can be construed as an "appraisal." In other words, the self-rating of disability consists of a judgment of one's ability to successfully execute certain tasks or behaviors. Appraisal processes are central to the defining criteria for many psychologic correlates of pain and disability. 42 For example, pain catastrophizing has been discussed in terms of a person's appraisal of the threat value associated with pain. 21 Fear of movement/ reinjury has been discussed in terms of a person's appraisal of the threat value of physical activity. 43 Selfefficacy has been discussed as an appraisal of one's ability to execute certain types of behaviors. 44 Finally, depression has been discussed as the outcome of appraisals that one is helpless to manage a current stressful situation. 45 Given that appraisal processes are implicated in self-ratings of disability and in psychologic risk factors for disability, self-ratings of disability are likely to be saturated with psychologic content, which may compromise their validity as measures of actual disability.
The findings of the present study are generally consistent with Crook and colleagues' recent literature review of predictors of disability outcomes. Crook et al reported that predictors of outcome may vary considerably depending on the nature of the disability outcomes (ie, time to return to work, recurrence/improvement, working/not working, healthcare costs, and persistent disability/ pain). 46 Therefore, caution must be exercised when generalizing the results of studies using different types of outcome measures.
Given that studies investigating psychosocial risk factors have important implication for theory, practice, and policy, it is paramount to consider the distinction between self-report measures of disability and return-to-work status in the interpretation of the results. For example, research using self-report measures may conclude that psychosocial determinants are not important predictors of disability. These conclusions may have an impact on rehabilitation resources available at pain clinics for injured workers. On the other hand, research using return-to-work status highlights that psychosocial risk factors are very important determinants of return to work.
One limitation of this study is that analyses were conducted in relation to the rehabilitation process after a single injury. Information about previous injuries or work retention after claim closure was not available. As such, it remains unclear whether predictors of initial return to work would be the same as predictors of work retention. [15] [16] [17] Another limitation is that the sample was composed of individuals who had agreed to participate in an intervention program. These individuals may have some particular characteristics that distinguish them from those who refused to participate in the intervention program. These considerations have implications for the limits of generalization of the study findings.
It is unlikely that a perfect measure of disability will ever be devised. Every approach to measurement of pain-related disability will be associated with a profile of advantages and limitations. The results of the present research question the tenability of assumptions concerning the equivalence of self-report measures of disability and return-to-work status and call for more research on the characteristics of each type of outcome measure. As research continues to elucidate the characteristics of each type of outcome measure, clinicians and researchers will be better able to make informed decisions about the type of measure best suited to their research questions.
